Heme oxygenase-1 inhibits apoptosis in Caco-2 cells via activation of Akt pathway.
Heme oxygenase-1 can play a protective role against cellular stress. In colon cancer cells, these effects would be relevant to oncogenesis and resistance to chemotherapy. The aim of the study was to examine the effects of heme oxygenase-1 induction on cell survival in a human colon cancer cell line, Caco-2. Serum deprivation induced apoptosis, reduced Akt and p38 phosphorylation, and increased p21(Cip/WAF1) levels. Heme oxygenase-1 induction by treatment with cobalt protoporphyrin IX resulted in resistance to apoptosis, activation of Akt, reduction in p21(Cip/WAF1) levels and modification of bcl2/bax ratio towards survival. Indomethacin reduced apoptosis but in contrast to heme oxygenase-1, arrested cells in G0/G1. Apoptosis was also inhibited by the heme oxygenase metabolites bilirubin and biliverdin but the CO donor tricarbonyldichlororuthenium(II) dimer did not exert significant effects. Protection against apoptosis in cells treated with cobalt protoporphyrin IX was reverted by incubation with heme oxygenase-1 small interfering RNA. This study shows an antiapoptotic effect of heme oxygenase-1 in colon cancer cells which could be mediated by the formation of bilirubin and biliverdin. Our results support an antiapoptotic role for HO-1 in these cells and provide a mechanism by which overexpression of HO-1 may promote tumor resistance to stress in conditions of limited nutrient supply. We have extended these observations by demonstrating that these effects are independent of p38 but are mediated via Akt pathway.